Propose a new algorithm based on BP neural network algorithm on existing, which basic principle is choosing a freedom weight, by solving the linear equations to achieve hidden layer, combination freedom weight , then obtain weight is necessary weight. This algorithm hasn't the traditional method such as the local minimum and the slower rate of convergence in BP neural networks algorithm.
Introduction
BP (Back Propagation) network is the 1986 team of scientists headed by Rumelhart and McCelland proposed an error back propagation algorithm by former training multilayer feed-forward network, is one of the most widely used neural network model. BP network can learn and store large amounts of inputoutput mode mappings, without prior reveal mathematical equations that describe the mapping relationships. It's learning rule is to use the steepest descent method, back-propagation through the network to continuously adjust the weights and thresholds, so that the smallest error sum of squares of the network. BP neural network topology includes an input layer (input), hidden layer (hide layer) and output layer (output layer).
BP artificial neural network is to modify the weights between each layer of neurons by gradient descent method, the error declining to achieve the desired accuracy. Essentially, this calculation process is an iterative process, iterative algorithms are generally closely associated with the initial choice, a good choice of the initial value, the convergence speed is fast, if the initial choice is not good, then the slow convergence or simply do not converge. When using gradient descent algorithm to adjust the weights, there is inevitably fall into local minima problems. Although a lot of papers have reported a variety of improved methods to speed up the convergence, Increase the inertia term (also called momentum) and other methods. However, since these methods are iterative and optimization of the basic idea, it is impossible to resolve dependencies and local minima of the initial value problem fundamentally.
BP network structure and parameter assumptions
Consider the three-tier structure of BP network, as shown in Figure 1 . Network parameters assumptions are as follows:
(1) the number of samples: k (2) the number of input Node: n (3) the number of hidden layer neurons: v (4) the number of output layer neurons: m Weight matrix between the input and hidden layers are v × n dimensional matrix，it can be free , the value of taking a random number (-1,1) within the matrix between the hidden layer and output layer is m × v-dimensional ,it is the unknown matrix.
The new algorithm
On the (1) can be expressed as follows:
Equation (3) 
Matlab Tools Boxes

Algorithm Analysis
The optimization algorithm abandoned the traditional thinking patterns of samples given by selecting the structure of the network, selected a group of freedom weight, and then directly solving a set of linear equations to be seeking to obtain another set of rights. The new algorithm teachers return value only once. This makes the mapping problem between the original sample mode iterative algorithm to optimize the objective function by traditional transformed into problem solving linear equations, thus greatly simplifying the calculation and improve the computing speed. In this paper, out PCA Gaussian elimination method for solving linear equations, it's time complexity is polynomial single.
In order to compare the traditional BP algorithm and the new algorithm, in times of traditional BP algorithm to make an introduction. The step of BP algorithm is as follows: 
Comparison of Algorithms
The new algorithm can solve the image encoding, XOR, and many other issues, there is only one more XOR problem with Matlab computer simulation comparison (n = 2, v = 4, m = 1), in order to converge the conventional method, Table 2 . Table 2 
Conclusion
In this paper, the abandoned gradient descent optimization idea in traditional BP algorithm, a novel to solve the right through the preliminary liberty thought, the nonlinear mapping complex (Lenovo) problem is transformed into solving a set of linear equations of the topic, thus greatly speed up and simplify the calculation process, its time complexity is polynomial. Fundamentally overcome the convergence speed of the conventional BP algorithm is slow, easy to fall into local minimum problem, the computer simulation results show that the algorithm is very effective.
